Model film studies in enzyme histochemistry with special reference to glucose-6-phosphate dehydrogenase.
This paper deals with the progress made over the last few years in our understanding of enzyme cytochemical staining methods as studied using a fundamental approach with the aid of a model system of thin gel films. Although model films with a matrix of polyacrylamide have been mostly used, the properties and possible applications of other matrices are also reviewed. The chemical aspects of the entrapment of enzyme molecules into a matrix are summarized. Special attention has been paid in model film studies to the principles of the trapping reaction of a diffusable precursor resulting from the enzymatic conversion of a substrate. They are considered here as they concern the cytochemical demonstration of acid phosphatase activity with a lead salt. The effect of fixatives on different enzyme activities, the diffusion rate of substrates and chromogenic compounds to the enzyme site, and enzyme kinetics under cytochemical conditions are also discussed, since they are factors which influence the final results of the staining procedures. The advantage of model film studies in enabling the direct correlation of cytochemical and biochemical results is outlined with special reference to the cytochemical determination of glucose-6-phosphate dehydrogenase with Tetra Nitro BT. A method for determining enzyme activities in the soluble fraction of isolated cells after incorporation in model films is described for the first time. This method has proved to be highly appropriate for microscopical observations of glucose-6-phosphate dehydrogenase activity in single cells, because it results in a good morphology and no formazan precipitates outside the cells. On the other hand, this type of model film forms a bridge between fundamental model film studies using purified enzyme and quantitative enzyme cytochemistry performed in situ.